This paper contains an analysis of short Chandra observations of 19 3C sources with redshifts between 0.3 and 0.5 not previously observed in the X-rays. This sample is part of a project to obtain Chandra data for all of the extragalactic sources in the 3C catalogue. Nuclear X-ray intensities as well as any X-ray emission associated with radio jet knots, hotspots or lobes have been measured in 3 energy bands: soft, medium and hard. Standard X-ray spectral analysis for the 4 brightest nuclei has been also performed. X-ray emission was detected for all the nuclei of the radio sources in the current sample with the exception of 3C 435A. There is one compact steep spectrum (CSS) source while all the others are FR II radio galaxies. X-ray emission from two galaxy clusters (3C 19 and 3C 320); from 6 hotspots in 4 radio galaxies (3C 16, 3C 19, 3C 268.2, 3C 313); and extended X-ray emission on kpc scales in 3C 187 and 3C 313, has been detected.
INTRODUCTION
The revised version of the Third Cambridge (3C) catalog presented in Spinard et al. (1985) lists 298 extragalactic radio sources (see also Edge et al. 1959; Mackay 1971 , for additional information). In recent years, the large majority of these sources has been observed with several photometric and spectroscopic snapshot surveys approaching the statistical completeness of the 3C (radio flux limited) sample. The Hubble Space Telescope (HST) already completed an optical snapshot survey of the 3C sources at redshift lower than 0.3 (e.g., Chiaberge et al. 2000; Tremblay et al. 2009 , and reference therein) while ground based spectroscopic observations have been carried out with the Galileo Telescope (Buttiglione et al. 2009 ). In addition, radio images with arcsecond resolution for the majority of the 3C sources are available from the NRAO VLA Archive Survey (NVAS) 6 and in the archives of the Very Large Array (VLA) and MERLIN observatories. Recently, a piecemeal approach of obtaining Chandra observations for all the 3C extragalactic sources below redshift 0.3 was completed (Massaro et al. 2010; Massaro et al. 2012, hereinafter Paper1 and Paper2, respectively) . Chandra is the only X-ray facility with angular resolution comparable to that at optical and radio frequencies.
In this paper we provide source parameters for 19 previously unobserved (by Chandra) 3C sources with redshifts between 0.3 and 0.5. With these data, the Chandra coverage of 3CR sources with z<0.5 is complete except for the following: one quasar, 3 unclassified sources, and 1 FRII radio galaxy which had no redshift listed in Spinrad et al. (1985) . We plan to include all of these in our next Chandra Snapshot proposal. Our eventual goal is to have observations of all 3C extragalactic sources in the Chandra archives. As has been amply demonstrated by the observations of sub samples (Cycle 9 and Cycle 12) even with relatively short exposures, almost all nuclei and occasionally X-ray emission associated with jet knots, hotspots, lobes, and hot thermal gas (i.e. ICM of groups or clusters of galaxies) have been clearly detected.
The whole 3CR sample (Spinrad et al. 1985) contains 158 FR II radio galaxies, 39 FR I radio galaxies, 57 quasars, 2 Seyfert galaxies, 2 BL Lacs, 20 unidentified, and 20 unclassified sources. Of these, 74 are still unobserved by Chandra and to the best of our knowledge, 26 have no redshift (see Appendix A for specifics).
In Paper I, data reduction and analysis procedures, developed for this project, were presented together with the results for the first 30 radio sources. In Paper II, a similar investigation of an additional 27 sources, to complete the sample to z ≤0.3 has been carried out.
The paper is organized as follows: a brief description of the observations and data reduction procedures is given in § 2 while source details are given in § 3. Then, § 4 is devoted to our summary and conclusions.
For numerical results, cgs units are used unless stated otherwise and a flat cosmology was assumed with H 0 = 72 km s −1 Mpc −1 , Ω M = 0.27 and Ω Λ = 0.73 (Dunkley et al. 2009 ). Spectral indices, α, are defined by flux density, S ν ∝ ν −α .
been increased by 50% with respect to the previous 3C snapshot survey carried out in Cycles 9 and 12 observed with 8 ksec nominal exposure. The ACIS-S back illuminated chip in VERY FAINT mode with standard frame times (3.2s) has been used. All the observations had 4 chips turned on: I2, I3, S2, and S3. The data reduction has been performed following the standard reduction procedure described in the Chandra Interactive Analysis of Observations (CIAO) threads 7 , using CIAO v4.4 and the Chandra Calibration Database (CALDB) version 4.5.3.
Level 2 event files were generated using the acis process events task and events were filtered for grades 0,2,3,4,6. Lightcurves were also extracted for every dataset to verify the absence of high background intervals. Astrometric registration was achieved by changing the appropriate keywords in the fits header so as to align the nuclear X-ray position with that of the radio (see Section 2 in Paper II).
Fluxmaps
Three different fluxmaps were created in the energy ranges: 0.5 -1 keV (soft), 1 -2 keV (medium), 2 -7 keV (hard), by filtering the event file with the appropriate energy range and dividing the data with monochromatic exposure maps (with nominal energies of soft=0.8keV, medium=1.4keV, and hard=4keV).
To recover the angular resolution of the Chandra mirrors, the undersampling imposed by the ACIS pixel size was avoided by regridding to obtain pixel sizes of 0.123 or smaller. For sources of large angular extent 1/2 or no regridding was used.
To obtain maps with brightness units of ergs cm −2 s −1 pixel −1 , each event was multiplied by the nominal energy of its respective band (see Section 2.1 of Paper II for additional details).
To measure observed fluxes for any feature, an appropriate region (usually circular) was chosen. For the nuclei, regions of 2 radius have been used while for other features the size is given in Table 3 . For each feature, background circular regions, with the same size described above, were chosen so as to avoid contaminating X-ray emission (and also radio emission) and to sample both sides of jet features or two areas close to hotspots. X-ray fluxes measured for the nuclei are given in Table 2 while those of the hotspots and knots in Table 3 .
Fluxes for the two nuclei affected by pileup
Two of the detected nuclei had count rates exceeding the adopted pileup threshold of 0.2 counts per frame (see Section 2.3 in Paper II). These are 3C 327.1 (0.45 counts/frame) and 3C 411 (0.75 counts/frame). Since pileup serves to move events to higher energies, it was not possible to use fluxmaps to measure fluxes in the 3 bands. Instead, the jdpileup spectral fitting was adopted ( § 2.3) to determine the appropriate fluxes. In addition the "light bucket" method developed for the M87 jet (Harris et al. 2006 ) to obtain a rough estimate of the total flux has been also used. The energies of all source events in the evt1 file (i.e. no grade filtering so as to recover events rejected in evt2 files because of grade migration) from 0.5 to some high energy such as 11 or 14 keV 7 http://cxc.harvard.edu/ciao/guides/index.html (determined by inspection) have been summed. Converting the resulting values of keV/s to cgs is a very inaccurate process since it is not possible to know the effective area for each of the photons comprising a piled event. Adopting a global effective area of 480 cm 2 should provide a reasonable flux estimate unless these nuclei have an intrinsic spectrum much harder than that of the knot HST-1 in the M87 jet. If that were to be the case, we should have used a smaller effective area, and our fluxes using 480 cm 2 would be lower limits.
2.3. X-ray Spectral Analysis of the stronger nuclei As already done for the 3C sources observed by Chandra in Cycles 9 and 12, the X-ray spectral analysis for the nuclei containing 250 or more counts was performed to estimate their X-ray spectral indices α X and the presence or absence of significant intrinsic absorption N H (z). The spectral analysis was carried out using the xspec version 12.6 software package (Arnaud 1996) .
The spectral data were extracted from a 1 .5 aperture using the ciao 4.4 routine specextract, thereby automating the creation of count-weighted response matrices. The background-subtracted spectra were then filtered in energy between 0.3-7 keV, and binned to a minimum of 30 counts per bin to ensure the validity of χ 2 statistics.
Each source was fitted with two multiplicative models: (1) a simple redshifted powerlaw with Galactic and intrinsic photoelectric absorption components (phabs×zphabs×zpowerlaw in xspec syntax), and (2) the same model with an additional pileup component, (pileup×phabs×zphabs×zpowerlaw), using the xspec implementation of the Chandra pileup model described by Davis (2001) . The grade migration parameter was set to unity. For the two piled sources (3C 327.1 and 3C 411), the values of α x for the jdpileup model are significantly larger (and are to be preferred) than the values from the standard fits.
Prior to fitting, the Milky Way hydrogen column density (Kalberla et al. 2005 ) and the source redshift were fixed to the values reported in Table 1 . The two main variable parameters, namely the intrinsic absorption N H (z) and X-ray spectral index α X were allowed to vary in a first pass fit, but subsequently stepped through a range of possible physical values to explore the parameter space, determine 90% confidence intervals, and quantify the degree to which N H (z) and α X are degenerate. Monte Carlo Markov Chains were created to further aid our understanding of these behaviors. It is worth noting that those sources with inverted best-fit spectral indices (α X < 0) can result from Compton Thick models. Results are reported in Table 4. 2.4. Photometric estimates of the intrinsic absorption Due to the relatively short exposure times of the Chandra snapshot survey, it is not often possible to recover the parameters of interest (α X and N H (z)) from the spectral fits but it is possible to derive a range of intrinsic N H (z) column densities corresponding to some chosen range in α X by using simulated spectra. Thus, as already investigated in Paper I and II, a photometric analysis was performed to estimate the intrinsic absorption N H (z). 
3C
Class
mv ( (a) The 'class' column contains both a radio descriptor (Fanaroff-Riley class I or II), Compact Steep Spectrum (CSS) and the optical spectroscopic designation, LEG, "Low Excitation Galaxy", HEG, "High Excitation Galaxy", and BLO, "Broad Line Object". The symbol "?" indicates those radio and optical classifications that are uncertain or not reported in the literature.
(b) The celestial positions listed are those of the radio nuclei which we used to register the X-ray images except for the 4 sources lacking an obvious radio nucleus. For these four (3C 16, 3C 19, 3C 268.2, and 3C 275) we use Spinrad's position (Spinrad et al. 1985) . For 3C 275 the listed position falls a few arcsec E of the radio and X-ray emission.
(c) Redshift measurements are taken form Spinrad et al. (1985) or from NASA/IPAC Extragalactic Database (NED) for 3C 435B.
(d) Galactic Neutral hydrogen column densities N H,Gal are taken form Kalberla et al. (2005) .
(e) mv is the visual magnitude (Spinrad et al. 1985) or from NASA/IPAC Extragalactic Database (NED) for 3C 435B.
(f) S 178 is the flux density at 178 MHz, taken from Spinrad et al. (1985) .
This study is based on the values of the hardness ratios HR (see § 3.1) derived from the photometric analysis of the nuclear X-ray fluxes. The observed nuclear fluxes have been used to determine the hardness ratios HR according to the simple relation: (H − M )/(H + M ), where H and M are the X-ray fluxes in the hard and the medium bands, respectively. The uncertainties on the observed values of HR, have been derived from the X-ray flux errors. We did not use the soft X-ray band because it is the band most affected by absorption, often leading to a low number of soft counts.
Most nuclei of radio galaxies show X-ray spectra well described by a simple power law model with α X values ranging between 0.5 and 1.5 or occasionally larger (e.g. Hardcastle et al. 2009; Worrall et al. 2009 ). Numerical simulations with xspec were performed to derive the values of N H (z) in the case of an intrinsically absorbed power-law spectrum with different values of the spectral index α X and source redshift z corresponding to different values of the hardness ratio to derive the relation between the N H (z) and observed HR. We iterate this procedure for two values of α X corresponding to 0.5 and 1.5. In this photometric analysis we adopted a more restricted energy range of α X with respect to that used in the X-ray spectral analysis (see notes to Table 4 ). However, this restricted range of α X values is in agreement with previous investigations (i.e., Paper II) and with the distribution of the spectral index of the low redshift 3C radio sources (e.g., Hardcastle et al. 2009 ). In Figure 1 , the N H versus HR curves for 3C 275 with α X =0.5 and α X =1.5 are shown.
The N H estimates corresponding to the observed HR, including 1σ error, were calculated for the two values of α X reported above in each source (see Figure 1 for additional details). Then, the maximum and the minimum values of these N H (z) estimates were considered to define the range where the 'real' N H (z) value could be, corresponding to an estimate of the error on the N H (z). The ranges derived for each HR value are reported in Table 2 .
It is worth noting that if a generic source is Compton thick (i.e., N H (z) > 10 24 cm −2 ) or if its X-ray spectrum is inverted (i.e. α X < 0) the hardness ratios cannot provide a reliable estimate of absorption. For a more detailed discussion of the photometric absorption analysis see Section 3.2 of Paper 2.
Finally, the results obtained from the HR study were compared with those derived from the X-ray spectral analysis (see Table 2 in comparison with Table 4 ). Satisfactory agreement between the two methods was also obtained for the sources in Paper 2 which were bright enough to warrant spectral analysis. No comparison is possible for the two piled sources, 3C327.1 and 3C411. The single case of disagreement occurred for the CSS source 3C67, probably suggesting a more complex X-ray spectrum.
3. RESULTS 3.1. General X-ray emission was detected for all the nuclei in the sample except for 3C 435A (see § 3.2 for more details). All the X-ray images are presented in Appendix B.
In addition, as performed for the previous subset of Net is the net counts within a circle of radius=2 . c Ext. Ratio ("Extent Ratio") is the ratio of the net counts in the r = 2 circle to the net counts in the r = 10 circle. Values significantly less than 0.9 indicate the presence of extended emission around the nuclear component (see Section 3.1). d As per the discussion in the text, the value of N H (z), required to produce the observed HR values, was computed. The uncertainty given here is indicative only: it is the range of N H (z) covered by the uncertainty in the HR and allowing α X to range from 0.5 to 1.5. Obviously there may be some sources with intrinsic spectral indices outside of this range. e For 3C 327.1 and 3C 411, X-ray fluxes and luminosities have been computed via spectral fitting including the jdpileup model (see § 2.3 for more details), thus the N H (z) values are reported in Table 4 . The 'light bucket' estimates of the total flux ( § 2.2) are in reasonable agreement with those in the table: 1050 (3C327.1) and 2120 (3C411).
TABLE 3
Radio components with X-ray Detections These 4 nuclei have 250 or more counts and are thus suitable for spectral analysis. The first row for each source is the result for a simple power law fit with galactic and intrinsic absorption. The second row is for the same model with the addition of 'jdpileup'. For these fits, the corresponding range of best-fit N H as the spectral index α X is stepped through values of 0.0 to 2.0 are shown in square brackets. Column (1): source name. Column (2): X-ray spectral index α X . Column (3): intrinsic absorbing column density in units of 10 22 cm −2 . Column (4): χ 2 / degrees of freedom.
3C sources observed during the Chandra Cycle 9 and 12, the net number of counts within circular regions of radii 2 and 10 was measured, both centered on the nucleus of each source. In Table 2 the r=2 result together with the ratio of r2/r10 are listed, a diagnostic for the presence of extended emission around the nucleus. The only exceptions are 3C 19 and 3C 320 that lie in X-ray detected galaxy clusters (as shown in the figures of Appendix B) and 3C 435A for which the X-ray core is undetected. This ratio should be close to unity for an unresolved (i.e., point-like) sources since the on-axis encircled energy for r=2 is ≈0.97, so we expect only a small increase between r=2 and r=10 for an unresolved source. Amongst the 19 sources listed in Table 2 , there are 10 for which the value of 'Extent Ratio' plus its error is <0.9, i.e. indicating the presence of extra-nuclear emission. For 6 of these 10, we have reported features aligned with radio components in Table 3 . Of the four remaining, 3C 320 is an obvious cluster of galaxies (see Figure 17 in Appendix B). For the remaining three (3C 244.1, 3C 274.1, and 3C 306.1) we have verified the extended emission by way of heavily smoothed images. There does not appear to be any commonality in the morphologies of the extended features except that none of the 3 display a smooth, circularly symmetric emission. Rather there are irregular clumps of emission, often, but not always along the radio source axis.
In the current sample of 19 X-ray detected sources all are classified as FR II radio galaxies except for 3C 327.1 (uncertain classification) and the CSS source 3C 67. For 3C 16, 3C 19, 3C 268.2, 3C 313 we detect hotspots in the Chandra images, with confidence levels between 1.4σ and 3.2σ. In addition, in the cases of 3C 187 and 3C 313 extended X-ray emission, of still uncertain nature, is detected, arising from the regions coincident with, and interior to, their radio lobes (see Figure 2 and Figure 3 , and § 3.2 for more details). This extended emission resembles that associated with radio lobes detected in the X-ray observations of high redshift radio galaxies (e.g., Carilli 2003; Smail et al. 2009; Blundell & Fabian 2011 , and reference therein). Finally, X-ray emission cospatial with radio knots in the jets of 3C 341 and 3C 327.1, the last resembling the structure of 3C 17 (Massaro et al. 2009 ), was also detected. Fluxes for jets, hotspots and lobe structures found in the 3C sample are reported in Table 3 , where the confidence level of each detection evaluated adopting a Poisson distribution are also provided.
3.2. Source details 3C 16 is an FR II radio galaxy optically classified as HEG. The SW radio lobe is about 16 times the flux density of the NE lobe at 8 GHz and the brightness ratio is between 30 and 40 for arcsec sized beams. From the data available to us, there is no sign of a radio nucleus nor an X-ray component that would indicate the position of the host galaxy or quasar. The original optical identification (Riley et al. 1980 ) was the brighter of two faint galaxies. Since we see no obvious other candidates on an HST image, we have labelled regions and assigned results assuming that this identification is correct. This source is an example of a double-double restarting jet as suggested by Schoenmakers et al. (2000) and Gilbert et al. (2004) . On the heavily smoothed X-ray map, soft Xray emission was detected roughly aligned with the two linear segments of excess radio brightness within the SW lobe and with the brightest part of the southern hotspot (see Figure 4 in Appendix B). The alignment between Xray and radio emissions is not accurate, and is difficult to evaluate quantitatively since the maps have not been registered. 3C 19 is an FR II radio galaxy with low excitation emission lines in its optical spectrum. The size of the extended X-ray emission around this source indicates that 3C 19 lies at the center of a galaxy cluster. At this position, we find cluster #10432 in the list compiled by Wen et al. (2012) , based on the Sloan Digital Sky Survey. The presence of the galaxy cluster was originally mentioned by Spinrad et al. (1985) . Within a circle centered on the source with radius 40 (∼235 kpc), we measured 456±24 net counts in the 0.5 -7 keV energy range. With the current radio maps available to us, it was not possible to locate a radio nucleus; moreover the X-ray core does not appear to be point-like. Thus it was not possible to register the X-ray image to the radio map. Enhanced X-ray brightness associated with the northern hotspot and perhaps also at the southern hotspot has been found, while the axis of the radio and of the X-ray emission is directed almost perpendicular to the optical emission seen by HST (de Koff et al. 1996) . 3C 42 is an FR II radio galaxy optically classified as HEG. The X-ray nucleus was clearly detected in the Chandra snapshot observation. 3C 46 is an FR II -HEG radio galaxy. There was some uncertainty locating the nucleus for the host galaxy of 3C 46. Examining the low resolution 1.5 GHz radio map, one would confidently identify the nucleus as the weak source between the two lobes. However, at 8.4 GHz with an 0.3 beam, there is no detectable emission at this location. Instead, there is an unresolved source (1.9 mJy) 6.7 to the south-west, just inside the western lobe and very close to the line joining the southern hotspot to the weak 1.5 GHz source between the lobes. The Xray core aligns with this 8.4 GHz source. Although it is possible to posit very heavy absorption so as to render the nucleus unobservable in the Chandra bandpass, it is puzzling that the nucleus would be detected at 1.5 GHz but not at 8.4 GHz. Of the 51 counts associated with the 8.4 GHz source, only 6 are below 2 keV, with 9 in the 2-4keV band and 36 between 4 and 7 keV (no counts above 7 keV). For a power law distribution, both the radio and the X-ray spectra would be inverted (i.e., α < 0). According to Spinrad et al. (1985) 3C 46 belongs to a galaxy cluster but no extended X-ray emission is detected in the Chandra observations. 3C 67 is the only CSS radio source in this sample, and is optically classified as a Broad Line Object (BLO). The bright X-ray nucleus is the only detection. The optical emission revealed by HST is extended in the same direction as the radio axis (de Koff et al. 1996) . 3C 187 is a typical FR II radio galaxy. Two unresolved radio sources lie where the radio nucleus is expected to be. They are separated by 2.0 in PA=-21
• ; i.e. along the principle axis of the radio source. Comparing flux densities at 1.4 GHz and 8.4 GHz, it is clear that the southern source has an inverted spectrum whereas the northern source has a normal spectrum. The southern source is located at RA=07h 45m 04.46s, DEC=2
• 00 08.7 with flux densities S 1.4 =0.9mJy and S 8.4 =3.3mJy. The northern radio source has S 1.4 =0.9mJy and S 8.4 =0.4mJy. The nucleus is not well defined in the X-rays; there are only two counts above 2keV coincident with the southern source. In the heavily smoothed X-ray map (see Figure 2 ) significant X-ray emission from both the northern and the southern lobes appears; 431±27 net counts were found between 0.5 and 7 keV, mostly below 2 keV within a rectangular region 170 x 75 (PA=-21
• ) with two background regions of the same size deployed on either side. 3C 244.1 The fact that the soft flux is significantly larger than the medium flux suggests the presence of a soft excess. On the other hand, no extended emission arising from its surrounding galaxy cluster (Hill & Lilly 1991 ) is seen in the Chandra observation. Table 3 are shown in blue. The contours come from an L band radio map with a clean beam of 3 and start at 1 mJy/beam, increasing by factors of 4. 3C 268.2 is an FR II radio galaxy with no nuclear radio emission detectable in the 1.4 GHz map available to us. An X-ray source lies between the radio emission arising from the hotspot regions so is plausibly the X-ray core. The X-ray nucleus is elongated in the EW direction. In the HST image the source has strong extended emission-line regions which could be responsible for its apparent elongated morphology (de Koff et al. 1996) . In addition, a marginal detection of the X-ray counterpart of the southern hotspot has been found. 3C 274.1 is an FR II radio galaxy that lies in a galaxy cluster (Yates et al. 1989) . At this position, we find cluster #95983 in the list compiled by Wen et al. (2012) , based on the Sloan Digital Sky Survey. However, in the X-rays, only the nucleus (that appears to be extended) is detected. 3C 275 is an FR II radio galaxy optically classified as LEG. In all the radio maps available to us ranging from 1.4 GHz up to 14.9 GHz, the radio nucleus is not detected, thus the alignment between X-ray and radio emissions is not precise, since the maps have not been registered. The extended X-ray emission arising from the core of 3C 275 was clearly detected. The original optical identification (Kristian et al. 1974 ) reports the galaxy is in a distant cluster but we have no direct evidence for that. 3C 306.1 is a radio galaxy optically classified as HEG and radio classified as FR II. In the Chandra observation, the X-ray nucleus, which is not point-like, was seen. 3C 306.1 is also a member of a galaxy cluster (Yates et al. 1989 ) but its X-ray thermal emission was not seen in the 3C snapshot survey. 3C 313 is an FR II radio galaxy optically classified as an HEG. The galaxy nucleus is surrounded by patches of optical emission in the HST images (de Koff et al. 1996) . Although no clear signatures of X-ray cluster emission was found, 3C 313 is a member of a galaxy cluster (Hill & Lilly 1991; Stanford et al. 2002) . At this position, we find cluster #107171 in the list compiled by Wen et al. (2012) , based on the Sloan Digital Sky Survey. There is, however enhanced X-ray brightness along the entire principle axis of the radio source; i.e. even close to the nucleus where no radio emission is seen with the data available to us (VLA, 1.4 GHz and 8.4 GHz) (see Figure 3 ). In addition to this extended emission which could be either thermal (e.g., extended optical emission line region) or non-thermal (e.g., inverse Compton emission from radio emitting electrons scattering CMB photons), 4 counts were detected near the tip of the northern hotspot and 9 counts are aligned with the southern hotspot. 3C 320 is a classical FR II radio galaxy located in the center of a cluster of galaxies (Spinrad et al. 1985) . At this position, we find cluster #115229 in the list compiled by Wen et al. (2012) , based on the Sloan Digital Sky Survey. 3C 320 shares many attributes with Cygnus A. The eastern hotspot/lobe has engendered an obvious cavity in the cluster gas. In the Chandra observations of 12ksec, 1046±37 net counts were found in the 0.5 -7 keV energy range within a circular region of 1 radius (286 kpc). 3C 327.1 is optically classified as HEG hosted in a normal elliptical galaxy (de Koff et al. 1996) . This radio source has a curved jet on the SE side, and only a low brightness lobe to the NW. Its radio structure (Morganti et al. 1999 ) is remarkably similar to that of the low redshift radio source 3C 17 (Massaro et al. 2009 ). The X-ray emission is extended around the nucleus and a trace of the southern jet can be seen in the X-ray image (see Figure in Appendix B). 3C 341 is a classical FR II radio galaxy optically classified as HEG. High resolution radio maps at 8 GHz show a slightly curved line of enhanced brightness over the first half of the SW lobe. At ≈ 8 from the nucleus there is a knot ≈ 4 times brighter than adjoining areas. At the position of this knot in the jet there are 2.5±1.8 net X-ray counts. 3C 411 is an FR II radio galaxy with high excitation emission lines in its optical spectrum. The X-ray core is the brightest detected in the current sample with ≈ 0.75 counts/frame and is thus affected by substantial pileup. The ratio of evt1 counts to evt2 counts is 1.26. 3C 434 is an FR II radio galaxy hosted in an elliptical galaxy, whose optical emission is slightly elongated in the southeast direction (de Koff et al. 1996) . This radio galaxy lies close to a galaxy group according to Yates et al. (1989) , however, the X-ray snapshot observation only revealed nuclear emission. 3C 435 is comprised of two double-lobed radio galaxies. 3C435A is an FR II radio galaxy at redshift 0.471 (Spinrad et al. 1985) and 3C435B is another FR II radio source lying 10 away but at z=0.865 (McCarthy et al. 1989 ). The X-ray core of 3C 435A is undetected in the Chandra snapshot observation, while X-ray emission was detected from the nuclear region of 3C 435B. It is worth noting that a blue stellar object (A type star) lies in the direction of 3C 435B (McCarthy et al. 1989) , however given the significant Xray emission above ∼2 keV, we suspect the Chandra detection arises from the host galaxy of 3C 435B.
SUMMARY
We have presented the X-ray analyses of 19 3C radio sources with redshift between 0.3 and 0.5. Since proprietary rights were waived, X-ray data based on a radio flux limited sample (almost all extragalactic 3C sources with z <0.5) are now available to the community. The main objectives of this 3C snapshot survey are: to detect X-ray emission from jets and hotspots, and to study the nuclear emission of their host galaxies. In the present work, the basic source parameters for the newly acquired data are presented, while in future works, the resulting datasets will be used to test several issues such as the Fanaroff-Riley dichotomy and differences in the nature of nuclear absorption in FR I and FR II sources.
Fluxmaps for all the X-ray observations were constructed and we provide photometric results for the nuclei and other radio structures (i.e., jet knots, hotspots, lobes). Using hardness ratios, we have estimated the column density for intrinsic absorption for 16 nuclei (2 nuclei are affected by pileup and one has too few counts). In addition, for the 4 brighest nuclei, X-ray spectral analysis was performed, comparing the results on the intrinsic absorption with those derived from the hardness ratio analysis (see § 2.4).
X-ray emission was detected for all the nuclei except 3C 435A. A sizable fraction (∼60%) of them show evidence for significant intrinsic absorption ( § 2.3 and § 2.4). Amongst these 3C Chandra observations, we found X-ray emission arising from one compact steep spectrum radio sources: 3C 67 and X-ray emission from two galaxy clusters surrounding 3C 19 and 3C 320. In addition, we find X-ray emission from six radio hotspots (in the four radio galaxies 3C 16, 3C 19, 3C 268.2 and 3C 313) and several knots in the radio jets of 3C 327.1 and 3C 341. Finally, in the FR II radio galaxies 3C 187 and 3C 313 extended X-ray emission, of still unknown nature, was discovered, arising from regions along the principle radio axis (see § 3.2 for more details) .
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Facilities: VLA, CXO (ACIS)
In Table A we list the summary of the Chandra observations for the whole 3CR sample. We report the 3CR name together with an alternate name for the most observed sources, the radio classification, the coordinates, the redshift (if known), the number of Chandra observations as well as the reference for the first Chandra image and some X-rays notes. In particular, we marked 3CR sources that lie in a galaxy cluster (cl) and if the cluster is also detected in the X-rays (xcl), and/or if a jet knot, hotspot, lobe is also detected in the X-rays (k,h,l, respectively) as reported in the literature. The radio classification is based on the Spinrad et al. (1985) version of the 3CR catalog, however we distinguished between FR I and FR II radio galaxies (e.g., Fanaroff & Riley 1974) . Uncertain classification are labeled as "UND" while uncertain or unknown redshift estimates are marked with "?". If the 3CR source is not observed by Chandra we simply reported a dashed line "-"; when no reference are listed but the number of Chandra observations is grater than 1 implies that the X-ray observations have not been performed or not yet been published. The absence of one or more codes in the X-ray notes does not necessarily mean there is no detection of extended emission.
References for the radio positions used in Table A White et al. (1997) .
B. IMAGES OF THE SOURCES
Although for many radio sources analyzed the X-ray data are comprised of rather few counts, the radio morphologies are shown here via contour diagrams which are superposed on X-ray event files that have been smoothed with a Gaussian. The full width half maximum (FWHM) of the Gaussian smoothing function is given in the figure captions. When there is sufficient signal to noise ratio (S/N) of the X-ray image to provide spatial information, contours were added (cyan or white) which are normally separated by factors of two. Most of the overlaid radio contours increase by factors of four. The X-ray event files shown are in units of counts/pixel in the 0.5-7 keV energy range. The primary reason figures appear so different from each other is the wide range in angular size of the radio sources. The event file has not been regridded so the pixel size is 0.492 . The image has been smoothed with a Gaussian of FWHM=4 . Since there is only a marginal detection of an X-ray nucleus, the map has not been registered. The small square (cyan or black) marks the location of the optical identification: a faint galaxy with a companion (Riley et al. 1980 ). The radio contours (black) come from an 8.4 GHz map kindly supplied by M. J. Hardcastle (Gilbert et al. 2004 ) and start at 0.1 mJy/beam, increasing by factors of two. The clean beam is 2.5 . (Gilbert et al. 2004 ) and start at 0.1 mJy/beam, increasing by factors of four. The clean beam is 0.4 . Fig. 12. -The X-ray image of 3C 268.2 for the energy band 0.5-7 keV. The event file has been regridded to a pixel size of 0.246 and smoothed with a Gaussian of FWHM=2.0 . The radio contours (black) come from a 1.4 GHz map downloaded from NED and start at 5 mJy/beam, increasing by factors of four. The clean beam is 2.7 x 2.5 with major axis in PA=-69 • . Since no radio nucleus was detected, the X-ray image has not been registered. The insert shows an enlarged version of the nuclear region. In this case, the event file has been regridded to a pixel size of 0.0615 and smoothed with a Gaussian of FWHM=0.8 . X-ray contours (white or black) are 0.005, 0.01, and 0.02 counts/pix. -The X-ray image of 3C 435 for the energy band 0.5-7 keV. The event file has been regridded to a pixel size of 0.123 and smoothed with a Gaussian of FWHM=1.0 . The radio contours (black) come from a 1.4 GHz map downloaded from NED and start at 4 mJy/beam, increasing by factors of four. The clean beam is 2.6 . There are two FRII radio galaxies in proximity (see McCarthy et al. 1989 , for more detials). X-ray emission was detected from the nucleus of the SE source (i.e., 3C 435B, ≈300 counts), aligned with an unresolved radio component at 5 GHz. The NW radio galaxy (i.e., 3C 435A Spinrad et al. 1985) , is not detected in the Chandra snapshot observation.
